Receiving an accurate and timely diagnosis is beneficial to children with neurodevelopmental disorders (NDDs) and their caregivers. Accurate early diagnoses can prevent the development of associated comorbidities and, most importantly, ensure access to appropriate early intervention services -during a period of active neuroplasticity. However, beyond diagnosis, identifying individual functional challenges 1 but also functional abilities and strengths in performing everyday life activities are the starting point to plan and implement adequate interventions. Moreover, children with NDDs and their families cherish the child's skills and abilities (functional information) rather than the physical challenges associated with a specific diagnosis. 2 Hence, complementing diagnostic information with individualized functional information is crucial to better understanding the impact of NDDs on a child's everyday activities in a given context, and to ensure child-centered service provision.
About 10% to 15% of children in industrialized countries are diagnosed with an NDD. 3, 4 Some of the most common NDDs are autism spectrum disorder (ASD), attention-deficit-hyperactivity disorder (ADHD), and cerebral palsy (CP). ASD has an estimated worldwide prevalence of around 1% to 2%. 5, 6 It is defined by persistent difficulties in social communication and interaction, alongside restricted, repetitive behavior patterns and interests. 7 The core symptoms have an early onset in childhood and tend to persist throughout the lifespan, causing significant impairments in daily functioning, including school, 8 work, 9 self-care, 10 social relationships, 11 independent living, 12 and domestic life. 13 ADHD affects 3% to 7% of children and adults worldwide. 14 The core symptoms are inattention, impulsivity, and hyperactivity which cause extensive difficulties in school, 15 work, 16 social, 17 and domestic life. 18 CP is the leading cause of severe physical disability in childhood, characterized by impairments in the development of motor function and posture, it presents early in life and affects about 0.25% of children in high income countries. 19 Movement and posture characteristics of CP are frequently associated with communication, behavior, cognition, sensation, perception, and musculoskeletal disturbances, 20 and negatively impact on schooling 21 and vocational development. 22 While children with ASD, ADHD, and CP face a multitude of functional challenges, surprisingly little concrete information is routinely collected regarding specific functional abilities, strengths, social participation, and environmental factors modulating day-to-day functioning. 23 In an effort to standardize the description of functional abilities, health, and disabilities of individuals in a context of a health condition, the World Health Organization created the International Classification of Functioning, Disability and Health (ICF) as a classification of health and healthrelated domains. 24 The ICF complements the well-known and widely used International Classification of Diseases (ICD-10). Further, the ICF offers a comprehensive framework for understanding functioning and disability from a dynamic bio-psycho-social perspective. The model includes four components: (1) body functions and structures; (2) activities and participation; (3) environmental factors; and (4) personal factors (Fig. 1) . The ICF structures health and health-related domains into a hierarchy starting with components as mentioned above, then chapters, followed by categories. An ICF category is represented by an alphanumeric code denoting one of the components of the ICF: body functions (b), body structures (s), activities and participation (d), and environmental factors (e). The component index letters are followed by a numeric code starting with the chapter number adding one digit, (e.g. d7 Interpersonal interactions and relationships), followed by a second level category code adding two digits (e.g. d710 Basic interpersonal interactions), and third and fourth level code by adding one digit respectively (e.g. d7104 Social cues in relationships and d71040 Initiating social interactions). In 2007, a Child and Youth version of the ICF, the ICF-CY, 25 was published specifically to capture functioning in developing individuals by adding and expanding on the descriptions of categories provided in the ICF 24 (we use 'ICF' to refer to both manuals). The practical application of the ICF has been a challenge in clinical practice, as the nomenclature is comprehensive and complex, consisting of 1685 categories, with may not being applicable to a certain condition or condition group. To facilitate the application of the ICF in day-to-day practice, shorter and more user-friendly, ICF-based tools, socalled ICF Core Sets, have been developed, which represent shortlists of ICF categories that cover the most relevant areas of functioning and disability in a specific condition. 26 To date, ICF Core Sets have been developed for three childhood-onset disabilities: CP, 27 ASD, 28 and ADHD. 29 The development of the ICF Core Sets followed a rigorous step-wise multiple study methodology for each core set, involving the perspective of researchers, clinicians, and stakeholders (including clients and caregivers) across all six World Health Organization regions. However, questions regarding the specificity of the ICF Core Sets for certain conditions remain. That is, whether the composition of the identified ICF shortlists for conditions indeed discriminate between children with different childhood-onset disabilities based on functional ICF information. If diagnosis focused ICF Core Sets in NDDs do not exhibit sufficient specificity, the justification of a variety of different sets in NDDsinstead of only one general set -would be jeopardised. 30 Therefore, to investigate whether there is a need for generic versus condition-specific pediatric ICF-based tools, this study aimed to identify content commonalities and differences among the ICF Core Sets for ASD, ADHD, and CP.
METHOD ICF Core Sets for NDDs
As shown in Table I , the number of ICF categories included in the ICF Core Sets for CP, ASD, and ADHD varied by health condition and type (Comprehensive, Brief). The ICF Core Sets for CP target the pediatric population (aged 0-18y) exclusively; in contrast, the ICF Core Sets for ASD and ADHD target individuals across the entire lifespan.
Comparative content analysis
The ICF classification is organized in a hierarchical scheme. The components of body functions and structures, activities, and participation and environmental factors are classified independently. Within each component, the categories are arranged in a stem-branch-leaf scheme, so that a lower-level category shares the attributes of the higherlevel categories of which it is a member. Categories, which are the unit of classification, are mutually exclusive (Fig. S1 , online supporting information). In order to compare the content of the ASD, ADHD, and CP ICF Core Sets, the categories of each ICF Core Set were pooled and described at the ICF component level, summarizing the representation of each component (b, d, e, s). Using the total number of categories in each ICF Core Set as the entire unit of analysis (100%), representation was calculated as the percentage of categories included within each component. In addition, the ICF categories of each ICF Core Set were organized at the chapter level (e.g. d1, b2, etc.), where frequency of representation was calculated, again using the total number of categories in each ICF Core Set as the 100%. Subsequently, centile ranks were calculated in each ICF Core Set to describe distribution of percentages equal to or lower than each rank across conditions.
RESULTS

Comparison at the ICF component level
Representation of ICF components showed commonalities and differences. As shown in Figure 2 , the representation What this paper adds
• The International Classification of Functioning, Disability and Health (ICF) Core Sets for cerebral palsy (CP), autism spectrum disorder (ASD), and attention-deficit-hyperactivity disorder (ADHD) include unique functional information.
• The ICF-based tools for CP, ASD, and ADHD differ in terms of representation and coverage of ICF components and ICF chapters.
• Representation of environmental factors uniquely influences functioning and disability across ICF Core Sets for CP, ASD and ADHD.
of ICF components for each Comprehensive ICF Core Set varied across ASD, ADHD, and CP, showing a unique profile of ICF elements. Common to all three NDDs groups, activities and participation was the most frequently covered component. ASD had the greatest representation with 53%, followed by ADHD with 47.5% and CP with 41.5%. The Comprehensive ICF Core Set for ADHD had the greatest representation of the component environmental factors with 40.5%, compared to 28% and 27% for ASD and CP. Within the body functions and structures components, the main difference was seen in the body structures component where the Comprehensive ICF Core Set for CP had the highest coverage (6%) while it was only represented by 1% of the categories in ASD and 0% in ADHD. 27 B€ olte et al., 28 and B€ olte et al. 29 30 ICF chapters were included in the CP Core Set, while fewer number of chapters were covered in the ASD (k=19) and ADHD Core Set (k=16). Notably, the top chapters highly represented in CP were d1 Learning and applying knowledge and d4 Mobility; on the contrary, the top chapters highly covered in ASD were b1 Mental functions and d1 Learning and applying knowledge; and lastly the top chapters in ADHD were e4 Attitudes and b1 Mental functions.
Comparison at the ICF chapter level
Commonalities and differences: Comprehensive ICF Core Sets
The representation of chapters within body functions and structures components differed across diagnostic groups. For example, all the eight chapters are only included in the ICF Core Set for CP. In addition, while within the component activities and participation, all the nine chapters are included in the ICF Core Sets for CP, ASD, and ADHD, the pattern of representation varies across diagnostic groups. In CP, the chapters d1 Learning and applying knowledge and d4 Mobility are the most represented, while in ASD d1 Learning and applying knowledge and d8 Major life areas are the most frequent. Lastly, in ADHD, the chapters d1 Learning and applying knowledge, d7 Interpersonal interactions and relationships, and d8 Major life areas are the most recurrent. Regarding contextual factors, all five chapters of the environmental factors are included in the ICF Core Sets for ASD and ADHD, while the ICF Core Set for CP includes four out of five chapters (e2 is excluded). A detailed description is shown in Table II .
Commonalities and differences: Common Brief and AgeSpecific ICF Core Sets
The Common Brief ICF Core Sets for CP, ASD, and ADHD differed in the representation of ICF components and chapters. The ASD and ADHD Common Brief Core Sets had a greater representation of the nine chapters of the component activities and participation than the CP sets; with seven in ASD, six in ADHD, and three in CP. Detailed description is available in Table SI (online supporting information). A similar pattern was found when the Age-Specific Brief ICF Core Sets were compared. The main difference between the age-specific ICF Core Sets was seen in the representation of chapters within the component activities and participation, with greater coverage of d8, d6, and d9 as the population grows older. Detailed descriptions are available in Table SII (online supporting information).
DISCUSSION
The current study aimed to investigate whether separate ICF Core Sets are necessary and justified to assess abilities and disabilities across three prominent NDDs. For this purpose, the content commonalities and differences were compared among the newly developed ICF Core Sets for ASD and ADHD, and the ICF Core Sets for CP. Although commonalities between the Sets were clearly present across the diagnostic groups, findings also indicate that the ICF Core Sets for CP, ASD, and ADHD capture a multitude of unique functional information, showing the importance of creating condition-specific, ICF-based tools. Differences were found both in component and chapterlevel ICF in the Comprehensive and Brief ICF Core Sets. Within the body functions and body structures components, CP had the highest coverage, while ADHD had the greatest representation of environmental factors. Moreover, the b1 Mental functions chapter was more often covered in the ADHD and ASD Comprehensive ICF Core Sets compared to CP. In the ADHD Comprehensive Core Set, the chapter e4 Attitudes was more frequently recurring, while CP had d4 Mobility as one of the top-ranked chapters. Further, d8 Major life areas chapter was more recurrent in the ADHD and ASD Core Sets compared to CP. (a)
Abbreviated Core Sets also showed unique content, the ADHD and ASD Brief Common Core Sets had a larger and broader number of ICF chapters compared to CP. The Comprehensive ICF Core Set for CP had the highest coverage of the body functions and body structures components, reflecting the hallmark characteristics of a condition impacting a child's gross motor development, such as changes in muscle tone, sensory functions, pain and control of movements, among others. 20, 31 Regarding contextual factors, compared to ASD and ADHD, the ICF Core Sets for CP included several categories within e1 Products and technology, showing the reliance on assistive technologies and accessible buildings in many aspects of functioning in children and young people with CP.
Perhaps not surprisingly, owing to the cognitive impact of ADHD and ASD, compared to CP, the b1 Mental functions chapter was more often represented in the ADHD and ASD Comprehensive ICF Core Sets. Moreover, the e4 Attitudes chapter was more frequently covered in the ADHD Core Set, possibly reflecting still existing societal controversies regarding ADHD as well as its treatment. Negative attitudes towards individuals with ADHD have previously been shown to have a profound effect on timely diagnostic assessment and treatment choice. 32 Contrary to CP, which did not contain any categories from the e2 Natural environment (including light and sound intensity) chapter, the ADHD and ASD Comprehensive Core Sets included all five chapters from the environmental factors component. Hypersensitivity to sensory stimuli, such as difficulty tolerating loud noises or bright lights, are quite common in both ADHD and ASD populations, 33, 34 which can explain the inclusion of categories (i.e. e240 light, e250 sound) from the chapter e2 Natural environment. Further, ADHD and ASD had d8 Major life areas as one of the top-prioritized chapters in the Comprehensive Core Set. A diagnosis of ADHD or ASD requires the core symptoms to be present and cause significant interferences with functioning in diverse settings. 7 Some of these settings, such as school and work, are covered as categories in the d8 Major life areas chapter. ADHD and ASD Brief Common Sets also have larger number of chapter coverage and categories in the activities and participation component, reflecting the impact of the conditions on broad areas of daily life functioning. 8, 9, 15, 18 Implications to clinical practice Early diagnosis of NDDs (as well as early identification of children 'at risk' of developing NDDs) such as CP, ASD, and ADHD, is crucial for positively facilitating children's developmental trajectories. However, despite the diagnostic group, it is critical to focus on the individual's functional Body functions  b1 Mental functions  7  75  14  95  11  90  b2 Sensory functions and pain  4  46  2  27  1 ADHD; attention-deficit-hyperactivity disorder; ASD; autism spectrum disorder; CP; cerebral palsy; ICF; International Classification of Functioning, Disability and Health; NDD; neurodevelopmental disorder.
potential: encompassing abilities and everyday limitations. The adoption of ICF-based tools in day-to-day care ensures the application of an integral approach to service provision that incorporates functional information and the role of modifiable contextual factors. The ICF Core Sets for CP, ASD, and ADHD guide clinicians on what areas of functioning are unique and relevant for these NDDs. Most importantly, the ICF Core Sets for CP, ASD, and ADHD emphasize the differential influences of environmental factors on each NDD. Hence, this information needs to be incorporated in individualized educational, vocational, and rehabilitation programs to achieve optimal functioning of these populations.
The ICF Core Sets allow the creation of a functional profile for each individual, highlighting strengths and limitations, as well environmental facilitators and barriers. Consequently, functional therapeutic goals can be set collaboratively with clients and their families.
In clinical practice, the ICF Core Sets are meant to be used as a framework, a reference guideline, facilitating communication between families and professionals and facilitating interprofessional collaboration and communication. Individual users can add ICF categories to the ICF Core Sets or choose to use a selection of ICF categories from the proposed Comprehensive and Brief Core Sets, to incorporate unique aspects of their patients.
An interactive educational website entitled the 'ICF Educational e-Tool' has been created to illustrate the application of the ICF Core Sets for children and young people with CP in day-to-day practice (http://learn.phsa.ca/shhc/ icf/story_html5.html). We encourage the readers to visit the interactive case studies which show not only how the Core Sets guide interdisciplinary teamwork but also incorporate the children's and families' interests and goals as building blocks for planning assessments and interventions.
Special considerations
Firstly, it is important to note that even though all three condition-specific ICF Core Sets have been developed for children and adolescents, the ADHD and ASD Core Sets also cover the adult population. As such, some differences between CP, on one hand, and ASD and ADHD, on the other, might be associated with lifetime operationalization of functioning in ASD and ADHD. Such differences might be primarily related to d6 Domestic life, d7 Interpersonal interactions and relationships, and d8 Major life areas. Importantly, work is in progress to validate the ICF Core Sets for CP in the adult population (P. Barria Aburto, personal communication 2017), expanding the application of these tools to individuals with CP across the lifespan.
Secondly, the Core Sets are the result of a rigorous process to reduce the ICF categories from the entire classification, to facilitate adoption and implementation in clinical practice and research. During the consensus meetings, experts reviewed the results of independent studies (preparatory phase studies) [27] [28] [29] and prioritized when voting for each ICF category -to keep the ICF Core Sets practical and applicable. For example, areas of body functions included in chapters b4 to b6 were identified in the preparatory studies of the development of the ASD and ADHD Core Sets, but these were not nearly as recurrent as categories from the other chapters (namely b1, b2, and b7); this could perhaps explain the absence of b4 to b6 categories from the current version of the ADHD and ASD Core Sets (with the most significant absence being b5).
Thirdly, special considerations need to be taken for individuals with multiple diagnoses. Generally, in the development of the Core Sets the primary clinical diagnosis of the individuals is decisive. In cases of multiple diagnoses, individuals are asked to identify which symptoms and aspects of their conditions make the most impact in their day-today functioning. In clinical practice, for an individual with multiple diagnoses, several Core Sets might be relevant, and overlapping/redundant categories could be skipped.
Nevertheless, our findings indicate the need to use a condition-specific ICF Core Set, when possible, as they capture the landmark functional characteristics of the condition. Each ICF Core Set emphasizes unique roles of environmental factors influencing functional abilities for CP, ASD, and ADHD. The study results highlight the need to apply condition-specific ICF-based tools in pediatric settings -when available -to build functional profiles for each population.
Future directions
Although the ICF Core Sets highlight what to measure in individuals with a particular health condition, it does not address how to measure those areas of functioning. Schiariti et al. 35 have recently developed an 'ICF-based toolbox of measures' which provides guidance on how to measure the most relevant areas of functioning in CP. We recommend using the ICF Core Sets as an overarching framework and the 'ICF-based toolbox of measures' as a resourceful tool to operationalize the content of the Core Sets. The systematic application of these ICF-based tools will standardize the measurement and report of key functional information in CP, facilitating international comparisons of findings across studies.
From the ADHD and ASD ICF Core Sets, user-friendly tools will be derived and examined in various educational, clinical, and residential settings that form significant arenas for functioning in individuals with ADHD and ASD. The implementation phase will aim to standardize individual assessment of functioning, generating a distinct functioning profile for each individual, which can then be used to tailor personalized treatments that meet the individual demands of those living with ADHD or ASD. For instance, a teacher could be encouraged to make specific adjustments at school for a child who shows activities limitations and participation restrictions (e.g. provide written and audio instructions, offer flexible hours to complete assignments and tests, one-on-one mentoring in a quiet room) that would support learning and social inclusion of an individual with ADHD or ASD.
Other important aims include improving collaboration and communication among professionals and organizations by using the unified ICF framework of health-related functioning, which can, in the long run, increase public awareness and reduce stigmatization associated with ADHD and ASD.
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